50% aqueous acetone, made by mixing equal volumes of acetone and distilled water.
Apparatus.-A measure for pulp (capacity 1 ml.) consists of a cylinder of brass rod, hollowed out to a maximum depth of 7/16 in. by a drill of I in. diameter having a conical head I in. deep. Porcelain Gooch crucibles of 8 ml. capacity, with perforated bottoms 1.5 cm. in diameter, and fitted with suitable rubber seals.
A Buchner flask.
Glass filter funnels, each of 2 in. diameter.
Stoppered volumetric flasks of 10 ml. capacity (E-Mil wide-necked flasks were found to be the most suitable).
A spectrophotometer reading at 610 m,: the instrument used in this work has been the " unicam " spectrophotometer SP 500, with 1 cm. fused glass cells.
Technique. A 0.5 ' Evans blue solution in distilled water is injected intravenously in dosage depending on the subject's weight (about 0.075 g./ kg.), and samples of venous blood are removed without stasis at suitable intervals. Dry heparin is used as an anticoagulant. The blood samples are centrifuged and the plasma separated.
Teepol, 0.5 ml., is added to 1 ml. of the plasma in a test-tube, and the mixture shaken. It has now to be passed through an adsorption column, which is used in the form of a shallow pad. The pad is prepared in the following manner. A double sheet of " kleenex " tissue, 21-y x 17 cm., is cut into 1-2 cm.
squares and placed in a conical flask. Then 27 ml. of 0.9% NaCl is added and the flask shaken until a homogeneous pulp is obtained, leaving about 5 ml. of supernatant saline. Vigorous shaking by hand for five minutes will be found to be adequate. A sufficient quantity of pulp is separated to the neck of the flask and excess fluid allowed to drain from it down the inside of the flask for a few seconds. Small portions of this drained pulp are transferred to the measure of 1 ml. capacity until it is filled levelly to the brim. During the filling of the measure no pressure is used to pack down, the pad, but any excess fluid coming to the surface is decanted. The quantity of pulp so obtained is turned out into a perforated porcelain Gooch crucible. The pulp is spread evenly over the bottom of the crucible and tamped down with the end of a glass rod, using only the lightest pressure and paying special attention to the periphery. A well-prepared pad will look homogeneous when the crucible is held up to the light. It is then ready to use.
The plasma-" teepol " mixture is transferred to the prepared crucible (which rests conveniently in a filter funnel) and passes through the pad. It is important that no suction be used at this stage. The first few drops of filtrate may be used to wash the residue in the test-tube into the crucible, or 0.9% sodium chloride may be used for this purpose. The former technique is convenient, but not necessary, because even the first few drops have been cleared of Evans blue. When no free fluid remains in the crucible it is transferred to the neck of the suction flask and the pad is washed with 5 ml. saline, 5 ml. ether, and then 5 ml. saline, using gentle suction. By now the pad is coloured a pure blue and is ready for the process of elution. This is carried out with about 9 ml.* 50% acetone into a 10 ml. flask, again with the crucible resting in a filter funnel, and then the contents of the flasks are made up to the mark with more of the aqueous acetone. The optical density of this solution of Evans blue is determined spectrophotometrically at a wavelength of 610 mpt, and compared with that of a known standard.
Preparation of the Standard.-About 0.2 g. of the Evans blue from the same ampoule used for the injection is, with an accuracy of 1%, weighed into a 100 ml. flask and made up to the mark with 0.9% sodium chloride solution. Of this solution, 1 ml. is mixed with 0.5 ml. of "teepol" and passed through the same process as the unknown sample. However, unless extreme accuracy is required a simpler technique is adequate, namely, 1 ml. of the 0.5% Evans blue is diluted to 500 ml. in distilled water, and 1 ml. of this solution made up to 10 ml. with 50% acetone and its optical density directly determined. The loss of accuracy caused by not passing the standard through the extraction process is discussed later.
Discussion and Results
Both Allen (1951) and Korner et al. (1954) stage should water (as opposed to saline or plasma) be allowed to come in contact with the pad, as this alters its texture and reduces its capacity to absorb Evans blue. The Evans blue used (I.C.I.) has been made up in 10 ml. ampoules by the hospital pharmaceutical department. The absorption spectrum of the preparation has a narrow peak, at a wavelength of 610 miu. All samples give an adequately linear relationship between absorption and concentration over the range employed, but the exact values differ slightly from batch to batch, and very occasionally from ampoule to ampoule. For this 0. I00 The process of adsorption and elution makes little difference to the light-absorption spectrum of the Evans blue, a fact that suggests that the dye remains unchanged in structure (Fig. 1) . The Evans blue was not tested for quantity of impurity by the differential elution method of Leeson and Reeve (1949) , but their statement that the I.C.I. product is satisfactory from this point of view was accepted in view of the indirect evidence of the absorption curves. Note also that whether the Evans blue is dissolved in water or in 0.9% saline makes no significant difference to the spectrum, or to the density of any given dose of the dye.
Several formal experiments on extraction rates have been carried out. One is summarized in Table II . Three solutions of Evans blue, in water, in 0.9% sodium chloride, and in plasma were made up gravimetrically. One millimetre of the aqueous solution, made up to 10 ml. with 50% acetone, read 0.099. Three 1-ml. portions of the saline solution were passed through the whole procedure and gave readings from 94 to 97% of the unextracted Evans blue. Five 1-ml. portions of the plasma-Evans blue solution, similarly extracted, gave readings varying between 95 and 100% of that given by the extracted saline standard. It will be noted that the passage of dye through the pad, even in saline solution, results in a definite loss of about 5% of the Evans blue. This loss is about 5 % for any concentration of Evans blue in the range employed. Thus Fig. 2 shows the results of an experiment in which two solutions of Evans blue, of strengths 1 ,ug. and 2 ,tg. per ml., were extracted from saline and from plasma, and their optical densities compared with those of similar (unextracted) solutions in water. X ---X Evans blue in plasma through pad.
However, the extraction rate from plasma, as compared with that from saline, is 95-100% (usually at least 97%). The potential error due to passage through the pad is automatically excluded in the method as described above, by making the standard up in saline and passing it through the pad. Alternatively, if the greatest accuracy is not required, and the aqueous unextracted standard is used, it would be sufficient to subtract 5% from the plasma volume calculated on the basis of this standard. These results were found not to be affected by lipaemia, haemolysis, or excessive bilirubinaemia of the plasma sample.
During 
